The intracellular locations ofthe components ofthe heterooligomeric progesterone receptor (PR), heat-shock protein (hsp9O), and the ligand-binding component were studied by immunoelectron microscopy in the chick oviduct, using immunogold double labeling and peroxidase techniques with monodonal antibodies (MAb) against hsp9o (7Da and 'ff3) and against PR (PR6 and PR13). PR wasbocated in the nudei of epitheiab cells independently of the presence or absence of ligand.
Cells with apicalby located nuclei were often PR negative.
Ten minutes after progesterone administration no apparent change was seen in PR immunoreactivity, but chromatin underwent extensive rearrangement and PR was seen at the margins ofthe hetero-and euchromatin.
Introduction
The physiological response to steroid hormones is mediated by intracellular hormone-specific receptor proteins. The subccllubar bocation of these steroid receptors has been a subject of debate duning recent years. On the basis of biochemical studies using tissue homogenization and ultracentrifugation, steroid receptors have been shown to be located unoccupied in the cytosob and occupied in the nucleus (Gorski et al., 1968; Jensen ct al., 1968; Notcboom and Gorski, 1965 Wikstn#{246}m et al., 1987) .
It has been proposed that hsp9o is associated with all unoccupied steroid receptors as a non-hormone-binding component (Catelli et al., 1985; Sanchez et ab., 1985; Schuh et al., 1985; Joab et al., 1984 (Schuh et al., 1985) . 4F3 and 7Da recognize hsp90 also bound to PR (8S-PR), but not 4S-PR, because it does not contain hsp90 (Schuh et al., 1985; Sullivan et al., 1985) .
Fixation
The specimens were fixed in ice-cold Faglu ( Darmstadt, FRG) in phosphate buffer. The fixation time was 4 hr at 0C. Fixed tissues were washed and stored in phosphate buffer containing 0.5% sodium azide at 4'C. Samples were mounted on a tissue holder and immersed in agarose gel (FMC Corp; Rockland, ME) before cutting into 20pm thick sections by a vibratome.
Immunohistochemistry

Immunoperoxidase
Technique. The vibratome sections were processed using the primary antibodies diluted 1:1000, a biotinylated secondary antibody, and avidin-biotin complex (Vectastain Reagents; Vector Labonatonies, Burlingame, CA). The details have been previously described by Pekki and Tuohimaa (1989) . Diaminobenzidinc was used as a chromogen. After the peroxidase reaction, samples were processed for electron microscopy as described below.
Immunogold-Silver Double
Staining Technique. The vibratome sections were incubated with 10% normal horse serum, primary antibody diluted 1:1000, and with the biotinylated secondary antibody as described for the peroxidase method. Sections were then incubated for 60 mm with 5-nm gold particles Uanssen Pharmaceuticals; Beerse, Belgium) coupled to streptavidin (450 g/ml).
After two washes the gold particles in the immunostainings for hsp90 were silver intensified using a modification of the method of Liposits et al. (1986) and (C) 37% formaldehyde solution. Twenty tb of Solution C were added to 5 ml of Solution B and the mixture slowly poured into Solution A with continuous stirring. The sections were placed in developing solution for 5-10 mm and the reaction stopped by 1% acetic acid for 5 mm. Thereafter, the sections were washed with 2 % sodium acetate. The staining for PR was thereafter performed with 5-nm streptavidin-gold without silver reaction. As above, the nonspecific binding was blocked by pre-incubation with 10% normal horse serum. 
Processing for Electron Microscopy
Results
Immunoperoxz'dase Staining
The intracellular location ofunoccupied PR ofthe chicken oviduct by the pcnoxidase technique is illustrated in Figure  1 . With both MAb used, PR6 ( Figure  1A ) and PR13 ( Figure  1B) , intranuclear location of unoccupied PR was evident in epithelial cells. Some ofthe apical nuclei ofthc epithelial cells were PR negative ( Figure   1A ). Within the nucleus, immunoreaction precipitates were evenly distributed and there were also reaction product aggregates around, but not inside, the nucleoli. The specificity of the immunorcaciion was verified by pre-saturation of the primary antibody with the purified PR-B, preventing practically all staining ( Figure  1C ). In progesterone-untreated chicks, hsp90 was found in the cytoplasm ofthe oviduct epithelial cells by immunoperoxidase technique using MAb 4F3 (Figure 2A ). The sections were from the same oviduct as those stained with PR antibodies in Figure  1 . In control staining using 4F3 pre-saturated with affinity-purified 90K, no staining was observed ( Figure  2B ).
Immunogold Double Staining
Immunogold staining of PR with PR13 revealed a mainly intranuclear location of 5-nm gold particles ( Figures  3B and 3C ). Unoccupied PR in estrogen-treated chicks was located at the margins of the heterochromatin areas and on the heterochromatin ( Figure  3B ). Ten minutes after progesterone administration PR was seen more evenly distributed inside the nucleus and mainly at the margins ofthe hetero-and euchromatin areas ( Figure  3C ). There were few gold particles in the cytoplasm.
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. .. gold particles with silver intensification seemed to be located in most of the epithelial cells and distributed all oven the cytoplasm ( Figure 3A ). Some particles were also seen in the nucleoli, but none on very few (background level) in the rest of the nucleus ( Figure   3A ). In the apical pant of the cells, hsp90 gold particles were often on the cis side (forming face) of the Golgi complex ( Figure  3D ).
There were also cytoplasmic aggregates inside small vesicles (Figunc 3E) . Before ( Figures   3A and 3B) or 10 mm after progesterone administration ( Figures  3C and 3D ) there seemed to be no difference in the distribution on location of hsp90.
The pre-saturation control was made with both the affinitypurified PR-B and immunopunified chicken hsp90 in the same section, using the double staining technique.
No staining was seen ( Figure  3F) , indicating that the staining described above was specific for PR and hsp90. . , -. p : . ,. ':
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. . were studied before and after ligand occupation.
However, the ligand did not seem to influence the location of hsp90. This is an additionab argument for our conclusion that hsp9o is not associated with PR in the nuclei of epitheliab cells. Immunohistochemical studies have indicated that all ligand binding forms of PR are located inside the nucleus of target organs (Ylikomi et ab., 1987; Isola et ab., 1986; Gasc et al., 1984) . PR has been detected in the cytoplasm only during its synthesis (Isola, 1987; Perrot-Applanat et al., 1986) . In addition, in this study we found some small cytopbasmic gold particles, indicating that PR is also located in the cytoplasm. 
